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(54) NON-VOLATILE SEMICONDUCTOR MEMORY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-volatile 
semiconductor memory in which high integration, low 
voltage driving and high speed driving can be performed 
without requiring a selection gate region while preventing 
disturbance. 

SOLUTION: A non-volatile semiconductor memory has a 
memory cell array region in which a plurality of memory 
cells 100 having first and second MONO memory cells 
108A, 108B controlled by a word gate and a control gate 
are arranged in the first and second directions A, B. The 
memory cell array region is divided in the second 
direction B, and has a plurality of sector regions 0, 1 of 
which the longitudinal direction is the first direction A. 
The sector region 0 is divided into eight large blocks 0-7. 
The memory cell array region has eight control gates(CG) drivers 300-0 to 300-7 as a control 
gate driving section for the sector region 0. Each of this CG drivers 300-0 to 300-7 sets the 
potential of first and second control gates of the memory cell arranged at one block being 
different each other in the large blocks 0-7. 
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NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The memory cell array field which comes to arrange two or more memory cells which have 
the one WORD gate and the 1st, the 1st which are controlled by the 2nd control gate, and 2nd 
nonvolatile memory device, respectively in the direction of the 1st and the 2nd which carries out phase 
intersection, The control gate mechanical component which drives each above 1st of two or more 
aforementioned memory cells in the aforementioned memory cell array field, and the 2nd control gate, It 
**** and the aforementioned memory cell array field has two or more sector fields divided in the 2nd 
direction of the above, each of two or more aforementioned sector fields It has two or more blocks 
divided into plurality in the 1st direction of the above, the aforementioned control gate mechanical 
component It has two or more control gate drivers, respectively about one each of two or more of the 
aforementioned sector fields, each of two or more aforementioned control drivers The nonvolatile 
semiconductor memory characterized by setting up the potential of the above 1st of all the memory cells 
arranged at one or more mutually different block in two or more aforementioned blocks, and the 2nd 
control gate. 

[Claim 2] Two or more RAJI blocks with which two or more aforementioned blocks were divided into 
plurality in the 1st direction of the above in the claim 1, It has two or more small blocks by which the 
fragmentation rate was further carried out in the 1st direction of the above in each of two or more 
aforementioned RAJI blocks, each of two or more aforementioned control drivers The nonvolatile 
semiconductor memory characterized by setting up the potential of the above 1st of all the memory cells 
that have been arranged mutually different one of two or more aforementioned RAJI blocks, and have 
been arranged in two or more aforementioned small blocks, and the 2nd control gate. 
[Claim 3] Two or more RAJI blocks with which two or more aforementioned blocks were divided into 
plurality in the 1st direction of the above in the claim 1, It has two or more small blocks by which the 
fragmentation rate was further carried out in the 1st direction of the above in each of two or more 
aforementioned RAJI blocks, each of two or more aforementioned control drivers The nonvolatile 
semiconductor memory characterized by setting up the potential of the above 1st of all the memory cells 
arranged at one aforementioned small block which is mutually different about each of two or more 
aforementioned RAJI blocks, and the 2nd control gate. 

[Claim 4] a claim 1 or either of 3 — setting — two or more aforementioned control gate drivers ~ the 
time of data elimination in one sector field — this -- the nonvolatile semiconductor memory 
characterized by supplying the 1st high potential for elimination to all above 1st in one sector field, and 
the 2nd control gate, bundling up in each of two or more aforementioned sector fields, and eliminating 
data 

[Claim 5] It is the nonvolatile semiconductor memory which two or more control gate lines formed 
along the 1st direction of the above are formed in each of two or more aforementioned sector fields in a 
claim 4, and is characterized by carrying out the direct file of the aforementioned control gate 
mechanical component to each of two or more aforementioned control gate lines arranged at each of two 
or more aforementioned sector fields, without going via a gate circuit. 
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[Claim 6] It is the nonvolatile semiconductor memory characterized by including two or more 
subcontractor trawl gate lines which connect two or more main control gate lines by which the direct file 
of two or more aforementioned control gate lines was carried out to the aforementioned control gate 
mechanical component in the claim 5, two or more aforementioned main control gate lines, and the 
above 1st of two or more aforementioned memory cells and the 2nd control gate. 

[Claim 7] In a claim 6, on the main control gate line of the even number prepared in each of two or more 
aforementioned sector fields Two or more subcontractor trawl gates where common connection of the 
control gate of each above 2nd of the aforementioned two or more memory cells of an even number train 
and the control gate of each above 1st of the aforementioned two or more memory cells of an odd 
number train was made are connected. On the main control gate line of the odd number prepared in each 
of two or more aforementioned sector fields The nonvolatile semiconductor memory characterized by 
connecting two or more subcontractor trawl gate lines by which common connection of the control gate 
of each above 2nd of the aforementioned two or more memory cells of an odd number train and the 
control gate of each above 1 st of the aforementioned two or more memory cells of an even number train 
was made. 

[Claim 8] In a claim 7, to each of two or more aforementioned control gate drivers formed 
corresponding to each of two or more aforementioned sector fields k main control gate lines are 
connected, to each of two or more aforementioned sector fields Memory block corresponding to each 
I/O bit which consists of a memory cell group to which k subcontractor trawl gate lines are connected 
More than one are arranged in the 2nd direction of the above, and two or more wiring prolonged along 
the 2nd direction of the above is formed. Each of k aforementioned main control gate lines, The 
nonvolatile semiconductor memory characterized by connecting it and each of k aforementioned 
corresponding subcontractor trawl gate lines through each of two or more aforementioned wiring, 
respectively. 

[Claim 9] The nonvolatile semiconductor memory which sets to 4 the number of memory cells which 
met in the 2nd direction of the above of the aforementioned memory block in a claim 8, and is 
characterized by setting it as k= 4. 

[Claim 10] The nonvolatile semiconductor memory characterized by ** and also being prepared [ two or 
more bit lines formed in each of two or more aforementioned sector fields along the 1st direction of the 
above, the bit line mechanical component which drives two or more aforementioned bit lines at least at 
the time of the program of data, and read-out, and ] in a claim 1 or either of 9. 
[Claim 1 1] a claim 10 - setting » the time of data elimination for every sector field — this - the 
nonvolatile semiconductor memory characterized by preparing further the bit line mechanical 
component for elimination which supplies the 2nd high potential for elimination to two or more 
aforementioned bit lines formed in one sector field 

[Claim 12] It is the nonvolatile semiconductor memory characterized by forming two or more 
aforementioned bit lines in the impurity layer in claims 10 or 1 1. 

[Claim 13] It is the nonvolatile semiconductor memory in which the well mechanical component for 
elimination which is formed in one well field to which each of two or more aforementioned sector fields 
was separated with other sectors in the claim 12, and supplies the 2nd high potential for elimination to 
the aforementioned well field is prepared. 

[Claim 14] The nonvolatile semiconductor memory characterized by preparing two or more main bit 
lines connected to each of two or more aforementioned bit lines formed in the aforementioned impurity 
layer in claims 12 or 13, respectively, and not preparing the gate circuit in the middle of each path from 
two or more aforementioned main bit lines, respectively to two or more aforementioned bit li 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the nonvolatile semiconductor 
memory which consists of memory cells equipped with two nonvolatile memory devices controlled by 
the one WORD gate and the two control gates. 
[0002] 

Background of the Invention] As a nonvolatile semiconductor device, the gate insulating layer between 
a channel and the gate consists of a layered product of a silicon-oxide film, a silicon nitride film, and a 
silicon-oxide film, and the MONOS (Metal-Oxide-Nitride-Oxide-Semiconductor or -substrate) type with 
which the trap of the charge is carried out to a silicon nitride film is known. 

[0003] This MONOS type nonvolatile semiconductor memory is indicated by reference (Y. Hayashi, et 
al, 2000 Symposium on VLSI Technology Digest of Technical Papers p.l22-p.l23). The twin MONOS 
flash plate memory cell which equipped this reference with two nonvolatile memory devices (MONOS 
memory cell) controlled by the one WORD gate and the two control gates is indicated. That is, one flash 
plate memory cell has two trap sites of a charge. 

[0004] Two or more two or more twin MONOS flash plate memory cells which have such structure are 
made to arrange in a line writing direction and the direction of a train, respectively, and a memory cell 
array field is constituted. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to drive this twin MONOS flash plate memory cell, 
two a bit line, one word line, and two control gate lines are required. However, even if it is the different 
control gate, when facing driving many memory cells, and setting it as the same potential, common 
connection of these lines can be made. 

[0006] Here, there are elimination of data, a program, and read-out in operation of a flash memory. 
Although a program and read-out of data are usually simultaneously carried out in a selection cell (8 bits 
or 16 bits), elimination of data can be further carried out simultaneously in the latus range. 
[0007] Here, in this kind of non-volatile memory, dace SUTABU of data has been a technical problem. 
Dace SUSUTABU of data means that high potential is impressed also to the cell in a non-choosing 
sector field, it is programmed or eliminated by the state being repeated by the degree which is a 
program, and dace SUTABU of the data of a non-choosing cell is carried out by the wiring shared, when 
impressing high potential to the control gate line and bit line of a selection cell and programming or 
eliminating it. 

[0008] In order to prevent such a situation, a selector-gate circuit is prepared, high potential is impressed 
only to the cell of a selection sector, and it can avoid impressing high potential to the cell of a non- 
choosing sector. 

[0009] However, if it does in this way, for a selector-gate circuit, area will be occupied and high 
integration of a memory cell will be barred. Furthermore, if a voltage drop arises in a selector gate, in 
order to supply high potential to the cell of a selection sector at the time of a program or elimination, it 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web__cgi_ejje 



12/8/2003 



THIS PAGE BLANK 



#Wo) 



Page 2 of 12 



is necessary to add and supply a part for a voltage drop. As a result, a low-battery drive is barred and it 
becomes incongruent at the device asked for low-power-ization like especially a pocket device. 
[0010] Furthermore, although the demand which leads data at high speed from a pocket device etc. 
increased from now on, there was room of an improvement also at the point of a high-speed drive. 
[001 1] Then, this invention is to offer the nonvolatile semiconductor memory which can be integrated 
highly, without moreover requiring a selector-gate circuit, avoiding that dace SUTABU of the data is 
carried out in the cell of a non-choosing sector at the time of the program in a selection cell, or 
elimination. 

[0012] Other purposes of this invention are to avoid a voltage drop by making a selector-gate circuit 
unnecessary, and offer the nonvolatile semiconductor device which can reduce power consumption. 
[0013] The purpose of further others of this invention is to offer the nonvolatile semiconductor memory 
which reduced the load-carrying capacity of the control gate line by which high potential is supplied, 
and enabled the high-speed drive. 
[0014] 

[Means for Solving the Problem] The nonvolatile semiconductor memory concerning one mode of this 
invention has the memory cell array field which comes to arrange two or more memory cells which have 
two nonvolatile memory devices controlled by the one WORD gate and the two control gates, 
respectively in the direction of the 1st and the 2nd which carries out phase intersection. A nonvolatile 
semiconductor memory has further the control gate mechanical component which drives each 1st [ the ] 
of two or more memory cells in a memory cell array field, and the 2nd control gate. 
[0015] A memory cell array field has two or more sector fields divided in the 2nd direction. Each of two 
or more of these sector fields has two or more memory cells arranged by two or more trains of each 
which met in the 1st direction, respectively. 

[0016] Each of two or more sector fields has two or more blocks divided into plurality in the 1st 
direction. A control gate mechanical component has two or more control gate drivers about one each of 
two or more of the sector fields, respectively. Each of two or more of these control drivers sets up the 
potential of the above 1st of all the memory cells arranged at one or more mutually different block in 
two or more blocks, and the 2nd control gate. 

[0017] In case it programs about the selection cell arranged at one certain one certain sector field block 
according to one mode of this invention, only control gate potential of the memory cell (a selection cell 
and non-choosing cell) arranged at the block chosen in the sector field is made with program potential 
with a corresponding control gate driver. In other blocks in a selection sector, and a non-choosing sector 
field, by the control gate driver corresponding to it, since it can be set as potentials other than program 
potential, dace SUTABU of the data is not carried out in the non-choosing cell in a non-choosing sector 
field. And since this can be attained without using a selector-gate circuit, it can integrate a memory cell 
highly. Moreover, since the voltage drop in a selector-gate circuit is not produced, either, a low-battery 
drive is attained, especially it can use effectively as memory of a pocket device. Furthermore, since only 
the memory cell within one block is connected to one control gate driver, as compared with what 
connects all the memory cells in one sector field, the load-carrying capacity (gate capacitance) 
connected to a control gate line is reduced. Therefore, the high-speed drive of memory is also attained. 
[0018] It can have two or more small blocks by which the fragmentation rate was further carried out in 
the 1st direction as two or more blocks in each of two or more RAJI blocks divided into plurality in the 
1st direction, and a RAJI block of the plurality. 

[0019] In this case, each of two or more control drivers can set up the potential of the 1st of all the 
memory cells that have been arranged mutually different one of two or more RAJI blocks, and have 
been arranged in two or more small blocks, and the 2nd control gate. 

[0020] Or each of two or more control drivers can set up the potential of the above 1 st of all the memory 
cells arranged at one small block which is mutually different about each of two or more RAJI blocks, 
and the 2nd control gate. 

[0021] in one mode of this invention, one of two or more of the control gate drivers chooses at the time 
of data elimination ~ having — this — the 1st high potential for elimination can be supplied to all 1st 
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[ the ] in one sector field, and the 2nd control gate In this way, it can bundle up in each of two or more 
sector fields, and data elimination can be carried out. 

[0022] Two or more control gate lines formed in each of further two or more sector fields along the 1 st 
direction in one mode of this invention are formed, and, as for a control gate mechanical component, it 
is desirable that the direct file is carried out to each of two or more control gate lines arranged at each of 
two or more sector fields, without going via a gate circuit. 

[0023] Thus, area is increased, and even if it eliminates the gate circuit which produces a voltage drop, 
high potential is not impressed to the non-choosing cell in a non-choosing sector field. 
[0024] Here, two or more of these control gate lines can contain two or more subcontractor trawl gate 
lines which connect two or more main control gate lines by which the direct file was carried out to the 
control gate mechanical component, two or more main control gate lines, and the above 1st of two or 
more memory cells and the 2nd control gate. These can be formed with the metal wiring with which 
layers differ. 

[0025] At this time, two or more subcontractor trawl gates where common connection of each 2nd 
control gate of two or more memory cells of an even number train and each 1st control gate of two or 
more memory cells of an odd number train was made are cpnnectable with the main control gate line of 
the even number prepared in each of two or more sector fields. On the other hand, two or more 
subcontractor trawl gate lines by which common connection of each 2nd control gate of two or more 
memory cells of an odd number train and each 1 st control gate of two or more memory cells of an even 
number train was made are connectable with the main control gate line of the odd number prepared in 
each of two or more sector fields. 

[0026] Moreover, when k main control gate lines are connected to each of two or more control gate 
drivers formed corresponding to each of two or more sector fields, two or more memory block 
corresponding to each I/O bit which becomes each of two or more sector fields from the memory cell 
group to which k subcontractor trawl gate lines are connected is arranged in the 2nd direction. At this 
time, it is desirable to form two or more wiring prolonged along the 2nd direction. If it carries out like 
this, each of k main control gate lines, and it and each of k corresponding subcontractor trawl gate lines 
are connectable through one of the wiring of two or more. 

[0027] As a desirable gestalt, the number of memory cells which met in the 2nd direction of memory 
block can be especially set to 4. In this case, it is set as k= 4 and four main control gate lines are 
connected to a control gate driver. In order to carry out 4 cell ** of the memory block in the 2nd 
direction, it becomes a total of 8 bits, it is sharing one subcontractor trawl gate line to 2 bits, and four 
subcontractor trawl gate lines are arranged. 

[0028] In one mode of this invention, it can have further two or more bit lines formed in each of two or 
more sector fields along the 1st direction, and the bit line mechanical component which drives the bit 
line of at least plurality [ time / of the program of data, and read-out ]. 

[0029] Although you may make it a bit line mechanical component drive two or more bit lines at the 
time of data elimination, you may prepare the bit line mechanical component for elimination further, this 
bit line mechanical component for elimination — the time of data elimination for every sector field — this 
— the 2nd high potential for elimination is supplied to two or more bit lines formed in one sector field 
[0030] Each of two or more sector fields can be formed in other sectors and one separated well field. In 
this case, the well mechanical component for elimination which supplies the 2nd high potential for 
elimination to the well field can be prepared. 

[0031] moreover, two or more bit lines are formed in an impurity layer — a thing hook can be carried out 
and each of two or more main bit lines may be connected to each of two or more of these bit lines Metal 
wiring, then the reduction in resistance of a bit line are possible in a main bit line, and electric power can 
be supplied to each of that discontinuous bit line through a main bit line also as discontinuous, without 
making an impurity layer continue in the 1 st direction. 

[0032] At this time, it is desirable that a gate circuit does not prepare in the middle of the path from two 
or more main bit lines to two or more aforementioned bit lines. A gate circuit is because the wiring 
capacity of a bit line is raised, and also it becomes the hindrance of a low-battery drive since a voltage 
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drop arises in a gate circuit. 

[0033] In a memory cell array field, two or more WORD by which common connection was made, 
respectively can be prepared in each WORD gate of two or more aforementioned memory cells arranged 
along the 2nd direction along the 2nd direction. In this way, two or more word lines are shared in two or 
more sector fields. In addition, the word line mechanical component which drives two or more word 
lines at the end of the 2nd direction of a memory cell array field can be prepared. In order to large- 
capacity-ize storage capacity of a nonvolatile semiconductor memory fiirther, you may arrange two or 
more memory cell array fields on both sides which sandwiched the word line driver in the 2nd direction, 
respectively. \ 

[0034] Although each of the 1st and 2nd nonvolatile memory device can have the ONO film which 
consists of an oxide film (O), a nitride (N), and an oxide film (O) as a trap site of a charge, not only this 
but other structures can be used for it. 
[0035] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0036] (Memory cell structure) Drawing 1 shows one cross section of a nonvolatile semiconductor 
memory, and drawing 2 is the representative circuit schematic. In drawing 1 , one memory cell 100 has 
the WORD gate 104 formed in the polycide through the gate oxide film on the P type well 102, the 1st 
and 2nd control gate 106 A and 106B, and the 1st and the 2nd memory device (MONOS memory cell) 
108Aandl08B. 

[0037] The 1st and 2nd control gate 106A and 106B is formed in the both-sides wall of the WORD gate 
104, and is electrically insulated in the WORD gate 104, respectively. 

[0038] Each of the 1st and the 2nd memory device 108 A and 108B consists of carrying out the 
laminating of an oxide film (O), a nitride (N), and the oxide film (O) between one and the P type wells 
102 of the 1st formed with contest poly silicon equivalent to M (metal) of MONOS, and 2nd control gate 
106A and 106B. In addition, the 1st and 2nd control gate 106A and 106B can consist of electric 
conduction material, such as silicide. 

[0039] Thus, one memory cell 100 has the 1st and 2nd MONOS memory cell 108 A and 108B equipped 
with the split gate (the 1st, 2nd control gate 106A and 106B), and is sharing the one WORD gate 104 by 
the 1 st and 2nd MONOS memory cell 1 08 A and 108B. 

[0040] The this 1st [ the ] and 2nd MONOS memory cell 108 A and 108B functions as a trap site of a 
charge, respectively. Each of the 1st and 2nd MONOS memory cell 108 A and 108B can carry out the 
trap of the charge by the ONO film 109. As shown in drawing 1 and drawing 2 , common connection of 
two or more WORD gates 104 which set the interval to the line writing direction ( drawing 1 and the 
2nd direction B of drawing 2 ), and were arranged is made at one word line WL formed by the polycide 
etc. 

[0041] Moreover, the control gates 106 A and 106B shown in drawing 1 are prolonged along the 
direction of a train (the 1st direction A perpendicular to the space of drawing 1 ), and are shared by two 
or more memory cells 100 arranged in the direction of a train. Therefore, Signs 106A and 106B are also 
called a control gate line. 

[0042] Here, the subcontractor trawl gate line SCG [i+1] formed in the layer [ 1st ] upper metal layer 
rather than the WORD gate, the control gate, and a word line is connected to control gate line 106B of 
the memory cell 100 of eye [i] watch [i], and control gate line 106A of the memory cell 100 of the 
[i+1 st] watch [i+1]. 

[0043] The impurity layer 1 10 [i+1] of the 1st [ which is shared by MONOS memory cell 108B of the 
memory cell 100 of eye [i] watch [i] and MONOS memory cell 108 A of the memory cell 100 of the 
[i+1 st] watch [i+1] / [the i+lst] ] watch is formed in the P type well 102. 

[0044] It is n type impurity layer formed in a P type well, and it is prolonged along the direction of a 
train (the 1st direction perpendicular to the space of drawing 1 of direction A), and these impurity layers 
110 [i], [i+1], and [i+2] function as a bit line shared by two or more memory cells 100 arranged in the 
direction of a train. Therefore, a sign 1 10 [i], [i+1], [i+2], etc. are called a bit line BL [i], [i+1], and 
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[i+2]. 

[0045] (Data read-out from a memory cell) A ** type-izing [ one memory cell 100 / what / connected in 
series the transistor T2 driven by the WORD gate 104, and the transistors Tl and T3 driven by the 1st 
and 2nd control gate 106A and 106B, respectively ] as shown in drawing 2 . 

[0046] It faces explaining operation of a memory cell 100, and as shown in drawing 3 , a setup of the 
potential of every place of two adjoining memory cells 100 [i] and [i+1] is explained first. Drawing 3 is 
drawing explaining data read-out from MONOS memory cell 108B on the right-hand side of the WORD 
gate 104 of a memory cell 100 [i]. In addition, in the following explanation of operation, the threshold 
voltage of transistors T1-T3 is assumed to be less than [ 2.5 V ]. 

[0047] In this case, 2.5 V are impressed to each WORD gate 104 in the same line as a memory cell 100 
[i], and each transistor T2 is made to turn on. Moreover, override voltage (for example, 5V) is impressed 
to control gate 106 A on the left-hand side of a memory cell 100 [i] through the subcontractor trawl gate 
line SCG [i], and the transistor Tl which corresponds at MONOS memory cell 108 A is made to turn on. 
The read-out potential Vread is impressed as potential vectorcardiogram of control gate 106B on the 
right-hand side of a memory cell 100 [i]. 

[0048] At this time, operation of the transistor T3 which is equivalent to MONOS memory cell 108B by 
whether the charge was accumulated at MONOS memory cell 108B on the right-hand side of the 
WORD gate 104 is divided as follows. 

[0049] Drawing 4 shows the relation with the current Ids which flows between the source-drains of the 
transistor T3 equivalent to the applied voltage to control gate 106B on the right-hand side of a memory 
cell 100 [i], and MONOS memory cell 108B controlled by it. 

[0050] If the control gate potential vectorcardiogram exceeds the low threshold voltage Vlow when the 
charge is not accumulated at MONOS memory cell 108B as shown in drawing 4 , Current Ids will begin 
to flow. On the other hand, when the charge is accumulated at MONOS memory cell 108B, unless the 
control gate potential vectorcardiogram exceeds the high threshold voltage Vhigh, Current Ids does not 
begin to flow. 

[0051] Here, the voltage Vread impressed to control gate 106B at the time of data read-out is set as the 
simultaneously middle voltage (for example, 2.5 V) of two threshold voltage Vlow and Vhigh. 
[0052] Therefore, when the charge is not accumulated at MONOS memory cell 108B, Current Ids flows, 
and when the charge is accumulated at MONOS memory cell 108B, Current Ids will not flow. 
[0053] Here, at the time of data read-out, the potential VD [i] of a bit line BL [i] (impurity layer 1 10 [i]) 
is set as 0V, and the potential VD [i+1] of a bit line BL [i+1] (impurity layer 1 10 [i+1]) is set as 1.5 V, 
respectively. Since Current Ids will flow when the charge is not accumulated at MONOS memory cell 
108B if it carries out like this, through the transistors Tl and T2 of an ON state, potential VD [i] 
changes with 0V ->1.5V, and potential VD [i+1] changes with 1.5V ->0V. On the other hand, since 
Current Ids does not flow when the charge is accumulated at MONOS memory cell 108B, even if 
transistors Tl and T2 are ON states, in potential VD [i], potential VD [i+1] does not change with 1.5V 
with 0V. Therefore, data read-out from MONOS memory cell 108B of a memory cell 100 [i] becomes 
possible by detecting the potential of the bit line BL of a couple [i], and [i+1]. 

[0054] In addition, although transistors Tl and T2 also turn on the memory cell 100 [i+1], control gate 
potential vectorcardiogram of a transistor T3 is set to 0V, from the both sides of two threshold voltage 
Vlow and Vhigh of drawing 3 , potential vectorcardiogram is a low and source-drain current does not 
flow by the memory cell 100 [i+1]. Therefore, the data accumulation situation in a memory cell 100 
[i+1] does not have a bad influence from a memory cell 100 [i] on data read-out. 

[0055] What is necessary is just to set up the potential of every place of a memory cell 100 [i-1] and [i] 
like the above, in order to read data from MONOS memory cell 108 A on the left-hand side of a memory 
cell 100 [i]. 

[0056] (Programming of a memory cell) Drawing 5 is drawing explaining data programming of 
MONOS memory cell 108B on the right-hand side of WORD GEDO 104 of a memory cell 100 [i]. In 
addition, data elimination operation mentioned later is carried out before this data programming 
operation. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_webcgi_ejje 12/8/2003 



THIS 



Page 6 of 12 



[0057] In drawing 5 , as well as drawing 3 , potential of the subcontractor trawl gate line SCG [i] is 
made into override potential (for example, 5 V), and potential of the subcontractor trawl gate line SCG 
[i+2] is set to 0V. However, the potential of each WORD gate 104 is set as about 0.77- LOV by the word 
line WL. Moreover, the potential of control gate 108B on the right-hand side of a memory cell 100 [i+1] 
is set as the write-in potential (for example, 5-6V) Vwrite shown in drawing 4 through the subcontractor 
trawl gate line SCG [i+1], and the potential VD [i+1] of the impurity layer 1 10 of the [i+lst] watch [i+1] 
(bit line BL [i+1]) is set as 4.5-5V. 

[0058] If it carries out like this, while the transistors Tl and T2 of a memory cell 100 [i] will turn on, 
respectively and Current Ids will flow towards the impurity layer 110 [i], the trap of the channel hot 
electron (CHE) is carried out to the ONO film 109 of MONOS memory cell 108B. In this way, 
programming operation of MONOS memory cell 108B is carried out, and "0" of data or "1" is written 
in. 

[0059] (Data elimination of a memory cell) Drawing 6 is drawing explaining data elimination of two 
memory cells 100 [i] and [i+1] connected to the word line WL. 

[0060] In drawing 6 , the potential of each WORD gate 1 04 is set as 1 .8 V by the word line WL, and the 
potential of the control gates 106A and 106B is set as about (1st high potential for elimination) -5— 6V 
by the subcontractor trawl gate line SCG [i], [i+1], and [i+2]. Furthermore, each potential of the 
impurity layer (bit line) [i] 110, [i+1], and [i+2] is set as 3-5 V (2nd high potential for elimination). 
[ equal to P type well potential ] 

[0061] If it carries out like this, the electron by which the trap was carried out to the ONO film 109 of 
each MONOS memory cells 108 A and 108B will be extracted by the tunnel effect, and will be 
eliminated by the electric field formed with the 1st high potential for elimination impressed to the metal 
(M), and the 2nd high potential for elimination impressed to silicon (S). Thereby, data elimination is 
attained simultaneous at two or more memory cells. In addition, a hot hole may be formed by the band- 
band tunneling of the front face of the impurity layer which serves as a bit line as elimination operation 
unlike an above-mentioned thing, and the electron currently stored may be eliminated. 
[0062] (The whole nonvolatile semiconductor-memory composition) The whole nonvolatile 
semiconductor-memory composition constituted using the above-mentioned memory cell 100 is 
explained with reference to drawing 7 (A) - drawing 7 (E). 

[0063] Drawing 7 (A) is the flat-surface layout pattern of the nonvolatile semiconductor memory of one 
chip, and the memory cell array fields 200A and 200B of the right and left which sandwiched the word 
line mechanical component 201 are divided into 32 sector fields 210, respectively, as the nonvolatile 
semiconductor memory of one chip — the 0- it has the 63rd sector field 210 32 sector fields 210 are what 
divided the memory cell array fields 200A and 200B on either side in the direction B of the 2nd (line 
writing direction), respectively, as shown in drawing 7 (A), and each sector field 210 has the longwise 
configuration which makes a longitudinal direction the direction A of the 1st (the direction of a train). 
The smallest unit of data elimination is the sector field 210, and package elimination of the stored data 
in the sector field 2 1 0 is carried out. 

[0064] Each of the memory array fields 200 A and 200B on either side has 4K word lines WL and 2K bit 
lines BL. With the gestalt of this operation here, since two MONOS memory cells 108 A and 108B are 
connected to one bit line BL, 2K bit lines BL mean the storage capacity of 4Kbit(s). Since the 
nonvolatile semiconductor memory of drawing 7 (A) has the memory array fields 200A and 200B on 
either side, it has the storage capacity defined by x(2K bit lines BL) x2x2 as the whole memory (4K 
word lines WL). The storage capacity of each sector field 210 is 1/64 of the storage capacity of the 
whole memory, and has the storage capacity defined by x(4K word lines WL) (64 bit lines BL) x2. 
[0065] Drawing 7 (B) shows the detail of one sector field 210 of a nonvolatile semiconductor memory 
shown in drawing 7 (A). As shown in drawing 7 (B), each sector field 210 is divided in the 2nd 
direction, and has 16 memory block 214 I/O0 - for I/O 15 (memory block corresponding to the I/O bit) 
for 16-bit data possible [ read/write ]. Each memory block 214 has the word line WL of 4k (4096) book, 
as shown in drawing 7 (B). 

[0066] As shown in drawing 7 (C), one memory block 214 shown in drawing 7 (B) is divided into eight 
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RAJI blocks 212 in the direction A of the 1st. This the RAJI block 212 of each is divided into eight 
small blocks 215 in the direction A of the 1st, as shown in drawing 7 (D). Each small block 215 has 64 
word lines WL, as shown in drawing 7 (E). 

[0067] therefore, the total (the object for redundant is also included) of the word line WL allotted to one 
RAJI block 212 — 64x8 — small — it becomes [ block =512] For this reason, the total of the word line 
WL allotted to one sector field 210 becomes [ 512(book) x8(RAJIBURROKU) =4096 ]. 
[0068] (Detail of a sector field) Drawing 8 shows the detail of the sector field 0 shown in drawing 7 (A). 
The small memory block 216 shown in drawing 8 arranges four memory cells 100 in the direction of a 
train at 64 pieces and a line writing direction, for example, as shown in drawing 9 . Four subcontractor 
trawl gate lines SCG0-SCG3 which are the metal wiring layers of the 1 st layer, four bit lines BL0-BL3 
which are input output lines of data, and 64 word lines WL are connected to one small memory block 
216. 

[0069] Here, common connection of each 2nd control gate 106B of two or more memory cells of an 
even number train (the 0th train or the 2nd train) and each 1st control gate 106 A of two or more memory 
cells of an odd number train (the 1st train or the 3rd train) is made at the even control gate lines SCG0 
and SCG2. Similarly, common connection of each 2nd control gate 106B of two or more memory cells 
of an odd number train (the 1st train or the 3rd train) and each 1st control gate 106 A of two or more 
memory cells of an even number train (the 2nd train or the 4th train) is made at the odd subcontractor 
trawl gate lines SCG1 and SCG3. 

[0070] As shown in drawin g 8 , in order that the small memory block 216 may be arranged in the 64 
directions of a train and may perform 16-bit I/O, 16 small memory block 216 corresponding to I/O0 - 
I/O 15 is arranged by the line writing direction. 

[0071] In each small memory block 216, common connection of the control gate line SCG0 is made at 
the 2nd- layer metal wiring M0 prolonged in a line writing direction. Similarly, 16 subcontractor trawl 
gate lines SCG2 are carried out at the metal wiring M2, and common connection of the 16 subcontractor 
trawl gate lines SCG3 is made for 16 subcontractor trawl gate lines SCG1 at the metal wiring M3 at the 
metal wiring Ml, respectively. 

[0072] Eight CG drivers 300-0 to 300-7 which are the control gate mechanical components of this sector 
field 0 are formed. Four main control gate lines MCG00-MCG03 prolonged in the direction of a train 
from the CG driver 300-0 are formed, and these are formed by the 3rd-layer metal wiring. Similarly, 
from the CG driver 301-0, four main control gate lines MCG70-MCG73 from the — CG driver 300-7 are 
prolonged [ four main control gate lines MCG10-MCG13 ] in the direction of a train by four main 
control gate lines MCG20-MCG23 from the CG driver 300-2, respectively. 

[0073] Here, four main control gate lines MCG00-MCG03 prolonged in the direction of a train from the 
CG driver 300-0 are continued and prolonged to the field of the RAJI block 0, as shown in drawing 8 . 
And common connection of the metal wiring M0 of 8 and a total of 64 arranged at each of the RAJI 
blocks 0-7 is made at the main control gate line MCG00. Similarly, metal wiring M2 of 64 is carried out 
at the main control gate line MCG02, and common connection of the metal wiring M3 of 64 is made for 
the metal wiring Ml of 64 on the main control gate line MCG03 at the main control gate line MCG01, 
respectively. 

[0074] If it puts in another way, four main control gate lines MCG00-MCG03 prolonged in the direction 
of a train from the CG driver 300-0 can supply potential only to the 1st of all the memory cells arranged 
in the RAJI block 0, and the 2nd control gate 106 A and 106B, as shown in drawing 8 , and are not 
connected to other RAJI blocks 1-7. 

[0075] Similarly, although omitted in drawing 8 , the RAJI block 2 and the -CG driver 300-6 are 
connected [ the CG driver 300-1 ] with the RAJI block 6 for the RAJI block 1 and the CG driver 300-2, 
respectively. 

[0076] In drawing 8 , the state where the CG driver 300-7 is connected only with the RAJI block 7 is 
illustrated further. 

[0077] Drawing 10 shows the relation between the phase next door **** sector field 0 and the sector 
field 1. Although, as for the sector field 0 and the sector field 1, a word line WL is shared, the main 
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control gate line MCG and the main bit line MBL are formed independently, respectively. In drawing 
10 , the CG driver 300-0 which is one of the drivers especially corresponding to the sector field 0, and 
the CG driver 301-0 which is one of the drivers corresponding to the sector field 1 are shown, and CG 
driver is prepared independently for every sector field. 

[0078] Moreover, if the sector field 0 is mentioned as an example, for example, common connection of 
two or more subcontractor trawl gate lines SCG0 arranged every small memory block 216 is made at the 
main control gate line MCG00. The gate circuit is not arranged in the middle of each path from this 
main control gate line MCG00 to each subcontractor trawl gate line SCG0. 

[0079] Similarly, common connection of two or more bit lines BL0 (impurity layer) arranged every 
small memory block 216 is made at the main bit line MBL0 which is metal wiring. The gate circuit is 
not arranged in the middle of each path from this main bit line MBL0 to each bit line BL0. In addition, 
the above thing is the same about other sector fields 1-7. 

[0080] (Explanation of operation) Here, each potential of the control gate line CG set up, a bit line BL, 
and a word line WL is shown in the following table 1 about the time of data elimination by the 
nonvolatile semiconductor memory of this operation gestalt, and a program. 
[0081] 
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[0082] In Table 1, at the time of data elimination, for example, all the inside of the sector field 0 
(selection sector) serves as a selection cell, and 1.8V are supplied to 4096 word lines WL. Moreover, by 
the CG driver 300-0 to 300-7, the 1st high potential for elimination (for example, -5V) is supplied to all 
32 main control gate lines MCG00-MCG03, MCG10-MCG13, -MCG70-MCG73, and the 1st high 
potential for elimination can be collectively supplied to the control gates 106 A and 106B of all the 
memory cells in the sector field 0 (selection sector). Although the 2nd high potential for elimination (for 
example, 5 V) is supplied to all the bit lines BL in the sector field 0 at this time, about the supply 
method, it mentions later. In this way, data elimination can be carried out in all the memory cells in the 
selected sector field 0. 

[0083] At this time, for example in the sector field 1, although 1.8V are supplied to all 4096 word lines 
WL, since the control gate CG and a bit line BL can supply 0V independently, the thing which do not 
choose and for which data elimination is carried out with a non-choosing sector does not have them in 
the sector field 0. 

[0084] Next, programming operation is explained. In one MONOS memory cell each corresponding to 
16 I/O arranged at the RAJI block 0 in the selected sector field 0, 16 bits of data programming are 
carried out simultaneously, respectively. For this reason, IV are supplied to the gap or one word line 
WL linked to the selection cell in the sector field 0, and other 4095 word lines WL are set as 0V. 
Moreover, in 16 memory block 214 corresponding to each I/O0 - I/O 15 arranged at the RAJI block 0 in 
the sector field 0, 5 V are supplied to two control gate lines CG equivalent to CG [i] of drawing 5 , and 
CG [i+1], and other control gate lines CG are set as 0V. Furthermore, in each memory block 214 in the 
sector field 0, 5 V are supplied to one bit line BL equivalent to the bit line BL of drawing 5 [i+1], and 
other bit lines BL are set as 0V. Thereby, data programming is carried out in one MONOS memory cell 
each in each memory block 214 arranged at the RAJI block 0 in the sector field 0. 
[0085] As shown in Table 1 at this time, although a word line WL is set as 0V, in the non-choosing cell 
arranged at the RAJI block 0 in the selected sector field 0, the high potential of 5 V is impressed to both 
the control gate line CG and the bit line BL. 

[0086] On the other hand, as shown in Table 1 , in the non-choosing cell in a non-choosing sector field, 
0V are impressed to both the control gate line CG and the bit line BL. Therefore, in a non-choosing 
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sector field, dace SUTABU produced by the same high potential as the time of a program being 
impressed does not arise in a non-choosing cell. This is the same also about the non-choosing cell 
arranged at the RAJI block 1 -7 except the RAJI block 0 in the selected sector field 0. 
[0087] Although high potential will be impressed to the non-choosing cell arranged at the RAJI block 0 
in the selected sector field 0, such high potential is impressed only when programming with the RAJI 
block 0 in the sector field 0. Therefore, if it compares with that by which high potential is impressed to 
the non-choosing cell in the sector field of others whenever programming in any one sector field is 
carried out, the frequency to which high potential is impressed decreases sharply, and it can prevent that 
dace SUTABU arises. 

[0088] (Explanation of the example 1 of comparison) Drawing 1 1 shows the composition of the example 
1 of comparison. In this example 1 of comparison, a memory cell array field is divided in the direction 
of a train, and has two or more sector fields 0 and 1 and — which make the direction of a train a 
longitudinal direction. Moreover, the CG driver 400,401 is shared by both the sector fields 0 and 1 in the 
example 1 of comparison, without being prepared respectively corresponding to the sector fields 0 and 
1. 

[0089] Here, as shown in drawing 1 1 , corresponding to the sector field 0, the selector-gate field 403 is 
formed for the selector-gate field 402 corresponding to the sector field 1 , respectively. The N type MOS 
transistor group arranged to the selector-gate field 402,403 chooses whether based on the potential of the 
selection-signal lines CGS0 and CGS1, the potential supplied from the CG driver 400,401 is supplied to 
the sector fields 0 and 1 . Similarly, other N type MOS transistor groups arranged to the selector-gate 
field 402,403 have chosen connection/connectionless one of the bit line BL of the sector fields 0 and 1 
based on the potential of the selection-signal lines BLS0 and BLS1. 

[0090] About the time of data elimination by the nonvolatile semiconductor memory of the example 1 of 
comparison shown in drawing 1 1 , and a program, each potential of the control gate line CG set up, bit 
line BL, a word line WL, and the selection-signal lines CGS and BLS is shown in the following table 2. 
[0091] 
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[0092] Although it can be set as the same potential as the setting potential in this operation gestalt 
substantially shown in Table 1 also in the example 1 of comparison as shown in Table 2, these can be 
attained by forming the selector-gate field 402,403. If the selector-gate field 402,403 does not exist, high 
potential will be impressed also to the non-choosing cell of the sector field 1 of not choosing at the time 
of programming of the selection cell in the selected sector field 0. Thus, if the high potential at the time 
of a program is impressed also to a non-choosing cell across a sector field, high potential will be 
impressed to the degree of a program at a non-choosing cell, and dace SUTABU will arise. 
[0093] In order to prevent generating of above dace SUTABU in the example 1 of comparison, it is 
indispensable to prepare a selector-gate field for every sector field. However, area will increase by the 
occupancy space of such a selector-gate field, and the degree of integration of a memory cell will fall. 
[0094] Furthermore, in the example 1 of comparison, if an N type MOS transistor is used for the 
selector-gate field 402,403, since a voltage drop will arise there, from the CG driver 400,401, the 
voltage for a voltage drop will have to be added, the 1st high potential for elimination required 
originally will have to be supplied, and it will high-voltage-ize. 

[0095] With the operation gestalt of this invention mentioned above, though dace SUTABU is avoided, 
a selector-gate field can be omitted, and high integration and a low-battery drive of a memory cell are 
attained. 

[0096] (Example 2 of comparison) Drawing 15 shows the composition of the example 2 of comparison. 
It is divided into the same sector fields 0-3 1 as the gestalt of this operation also in drawing 15 . It 
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corrects, for example, only the CG driver 300 is formed as a control gate mechanical component of the 
sector field 0. Four main control gate lines MCG0-MCG3 prolonged in the direction of a train from this 
CG driver 300 are formed, and these are formed by the 3rd-layer metal wiring. And common connection 
of the metal wiring M0 of 8 and a total of 64 arranged at each of the RAJI blocks 0-7 is made at the 
main control gate line MCG0. Similarly, metal wiring M2 of 64 is carried out at the main control gate 
line MCG2, and common connection of the metal wiring M3 of 64 is made for the metal wiring Ml of 
64 on the main control gate line MCG3 at the main control gate line MCG1, respectively. 
[0097] Also in the example 2 of comparison shown in drawing 15 , while programming data in the 
sector field 0, in other sector fields 1 -3 1 , it is not necessary to impress high potential to a memory cell, 
and moreover a selector-gate field cannot be prepared, but ** can also prevent dace SUTABU. 
However, in the example 2 of comparison, while carrying out data programming about one memory cell 
of the sector fields 0, high potential will be equally impressed to all the memory cells in this sector field 
0, and it is inferior to the gestalt of this operation with this point. 

[0098] In the example 2 of comparison, all the memory cells of the direction of a train covering the 
RAJI blocks 0-7 are further connected to each of the main control gate lines MCG0-MCG3. Therefore, 
if a main control gate line compares with what is connected to the memory cell within any one RAJI 
block like the gestalt of this operation, the load-carrying capacity (gate capacitance) connected to the 
main control gate line of the gestalt of this operation will be set to one eighth of the examples 2 of 
comparison. 

[0099] If the load-carrying capacity connected to the main contest toll gate line by which high potential 
is supplied is large, although the time taken to charge a main control gate line at the high potential will 
become long and it will become impossible to high-speed drive it, the gestalt of this operation excels the 
example 2 of comparison in the point. 

[0100] In addition, in the operation gestalt of this invention shown in drawing 10 , it is also possible 
about a bit line BL to add a selector gate. Thus, about the non-choosing cell in the selected sector 0, it is 
good also as floating by the selector gate in a bit line BL. If it carries out like this, the bit line BL of the 
non-choosing cell in the sector field 0 where the program was chosen will not serve as high potential. 
Therefore, dace SUTABU of the data in a non-choosing cell can be reduced further. In addition, when 
supplying high potential to a bit line through a selector gate, a possibility that a voltage drop may arise 
remains. 

[0101] (Composition of 1 chip memory) Drawing 12 is an outline block diagram when forming an 
above-mentioned nonvolatile semiconductor memory into 1 chip. In drawing 12 , the left array block 
502 and the right array block 504 are formed in this IC chip 500. Each of the array block 502,504 of 
these right and left includes the memory cell array field explained by drawing 7 . 
[0102] Between the array blocks 502,504 of these right and left, the coder 514 is arranged by the CG 
decoder 506, X pulley decoder 508, the WL driver (left) 5 10, the WL driver (right) 5 12, and Y. 
[0103] The sense amplifier / BL driver 516,518 is connected to the memory block 502,504 on either 
side, respectively. The 16-bit signal IO 0-15 is outputted and inputted to either this sense amplifier / BL 
driver 516,518 through data in / out buffer 520, and an input/output terminal 522. 
[0104] Based on the various enable signals inputted through the command terminal 530, the control 
logical circuit 532 which generates a control logic signal is further formed in the IC chip 500. Based on 
the output from this control logical circuit 532, the various potentials supplied to the control gate line 
WL, a bit line BL, etc. are generated in the potential generation circuit 534. 

[0105] On the other hand, based on address signal ADR [0-20] inputted from the outside through an 
address terminal 640, internal address signal AO-20 are generated by the address buffer 542. This 
definition of internal address signal AO-20 is shown in the following table 3. 
[0106] 
[Table 3] 
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[0107] As shown in Table 3, high order 6bit[ of an internal address signal ] A [20:15] is used for 
choosing one of the sector fields 0-63 shown in drawing 7 (A). Middle triplet [ of an internal address 
signal ] A [14:12] is used for choosing one of 8 bits from one small memory block 216 shown in 
drawing 9 . Low rank 12bit[ of an internal address signal ] A [1 1 :0] is used in order to choose one of 
4096 word lines WL. 

[0108] Drawing 13 shows the detail of the left memory block 502 shown in drawing 12 . This memory 
block 502 has the sector field 0-31 made to be the same as that of drawing 7 (A) 32 ****s, and eight 
RAJI blocks 0-7 are formed in each of the sector field 0-3 1 like drawing 7 (B). 

[0109] As shown in drawing 13 , the CG drivers 300-33 1 are formed corresponding to one each of the 
32 sector fields. The CG driver 300 corresponding to the sector field 0 is the same as what was shown in 
drawing 8 , and control gate potential is directly supplied to each memory cell in the sector field 0 which 
consists of the RAJI block 0-8. Other CG drivers 301-33 1 have the same function. 
[01 10] In drawing 13 , the well driver 340-0 to 340-31 which is a bit line mechanical component for 
elimination is formed corresponding to one each of the 32 sector fields 0-31. The well driver 340-0 
supplies the 2nd high potential for elimination to for example, the P type well in the sector field 0, and 
sets it as the 2nd high potential for elimination. Other well drivers 340-1 to 340-31 have the same 
function. 

[01 1 1] In drawing 13 , the sector decoder 350-0 to 350-3 1 is formed corresponding to one each of the 32 
sector fields 0-31. The sector decoder 350-0 decodes the signal generated by high order 6bit[ of an 
internal address signal ] A [20:15]. And when a sector 0 is chosen, the sector decoding 350-0 drives the 
CG driver 300 and the well driver 340-0, and required potential is supplied to the control gate line CG 
and a bit line BL. 

[01 12] In drawing 13 , Y path circuit 360-0 to 360-31 and the sector selection circuitry 370-0 to 370-31 
are formed corresponding to one each of the 32 sector fields 0-31. Y path circuit 360-0 to 360-31 
chooses one of the bit line BL 0-3 connected to each 16 I/O based on the signal from the Y decoder 514 
shown in drawing 12 . The sector selection circuitry 370-0 to 370-31 performs 

connection/connectionless one with the sense amplifier / BL driver 516 shown in drawing 12 based on 
the selection signals SEC0-SEC31 from the corresponding sector decoder 360-0 to 360-31. 
[01 13] In addition, this invention is not limited to the gestalt of operation mentioned above, and 
deformation implementation various by within the limits of the summary of this invention is possible for 
it. 

[0114] For example, about the structure of the nonvolatile memory devices 108 A and 108B, it is not 
limited to MONOS structure, this invention is applicable to the nonvolatile semiconductor memory 
using other various memory cells which can carry out the trap of the charge independently in two places 
with the one WORD gate 104 and the 1st and 2nd control gate 106 A and 106B. 
[01 15] Moreover, with an above-mentioned operation gestalt, it is an example about the number of 
partitions of the number of partitions of a sector field, a RAJI block, and a small block, and other 
various deformation implementation is possible. It was decided from restrictions of a metal wiring pitch 
that the number of partitions of a RAJI block was set to 8 at ******. if a metal wiring pitch can be 
narrowed, the number of partitions can be increased further. For example, if it carries out comparatively 
for 16 minutes, since the load-carrying capacity (gate capacitance) of one control gate line will become 
less further, a high-speed drive is attained more. However, since the number of main control gate lines 
will increase if it carries out comparatively for 16 minutes, a line & space is narrowed or area must be 
increased. Moreover, since the number of control gate drivers also increases, the part area increases. 
[01 16] Drawing 14 shows the modification of the wiring to the small memory block 216 shown in 
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drawing 8 . In drawing 14 , it connects with not all small blocks 0-7 within the RAJI block 0 like 
drawing 8 , but the main control gate lines MCG00-MCG03 from the CG driver 300-0 are connected 
only to each small block 0 of the RAJI blocks 0-7. The CG driver 300-1 is connected only to each small 
block 2 of the RAJI blocks 0-7. The CG driver 300-7 is connected only to each small block 7 of the 
RAJI blocks 0-7. 

[0117] Even if it is the topology shown in drawing 14 , the same operation and effect as the topology 
shown in drawing 8 can be done so. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of a memory cell used for the nonvolatile semiconductor memory 
concerning the gestalt of 1 operation of this invention. 

[Drawing 2] It is the representative circuit schematic of the memory cell shown in drawing 1 . 
[Drawing 3] It is outline explanatory drawing for explaining data read-out operation by the nonvolatile 
semiconductor memory shown in drawing 1 . 

[Drawing 4] It is the property view showing the relation of the control gate-voltage vectorcardiogram in 
a memory cell and the source-drain current Ids which are shown in drawing 1 . 

[Drawing 5] It is outline explanatory drawing for explaining data write-in (program) operation by the 
nonvolatile semiconductor memory shown in drawing 1 . 

[Drawing 6] It is outline explanatory drawing for explaining data elimination operation by the 
nonvolatile semiconductor memory shown in drawing 1 . 

[Drawing 7] For the flat-surface layout pattern of the whole nonvolatile semiconductor memory which 
shows drawing 7 (A) to drawing 1 , and drawing 7 (B), the plan of one sector field in drawing 7 (A) and 
drawing 7 (C) are [ the plan of one RAJI block in drawing 7 (C) and drawing 7 (E) of the plan of one 
memory block in drawing 7 (B) and drawing 7 (D) ] the plans of one small block in drawing 7 (D). 
[Drawing 8] It is outline explanatory drawing for explaining much memory block and wiring of one 
sector field shown in drawing 7 (B). 

[Drawing 9] It is the circuit diagram showing the detail of small memory block shown in drawing 8 . 
[Drawing 10] It is the circuit diagram showing the relation of an adjacent sector field. 
[Drawing 11] It is the circuit which shows the composition of the example 1 of comparison over 
drawing 10 . 

[Drawing 12] It is the block diagram of the nonvolatile semiconductor memory formed into 1 chip. 
[Drawing 13] It is the block diagram showing the detail of left memory block shown in drawing 12 . 
[Drawing 14] It is outline explanatory drawing for explaining the modification with which drawing 8 
changed the wiring to small memory block in one sector field. 

[Drawing 15] Drawing 8 and drawing 14 are outline explanatory drawings for explaining the 

composition of the example 2 of comparison considered as further different wiring. 

[Description of Notations] 

100 Memory Cell 

102 P Type Well 

104 WORD Gate 

106 A, 106B Control gate (line) 

108 A, 108B Nonvolatile memory device (MONOS memory cell) 

109 ONO Film 

110 Impurity Layer (Bit Line) 
200A, 200B Memory cell array field 
201 Word Line Mechanical Component 
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210 Sector Field 
212RAJI Block 

214 Memory Block 

215 Small Block 

216 Small Memory Block 

300-0 to 33 1 -7 CG (control gate) driver 

340-0 to 340-31 Well driver (bit line mechanical component for elimination) 

350-0 to 350-3 1 Sector driver 

360-0 to 360-3 1 Y path circuit 

370-0 to 370-31 Sector selection circuitry 

400,401 CG (control gate) driver 

402,403 Selector-gate field 

500 IC Chip 

502,504 Array block 

506 CG Decoder 

508 X Pulley Decoder 

5 1 0,5 1 2 WL (word line) driver 

514 Y Decoder 

516,518 A sense amplifier / BL driver 

520 Data in / Out Buffer 

522 Input/output Terminal 

530 Command Terminal 

532 Control Logical Circuit 

534 Potential Generation Circuit 

540 Address Terminal 

542 Address Buffer 

WL Word line 

BL Bit line (impurity layer) 

MBL Main bit line 

SCG Subcontractor trawl gate line (the 1st layer metal wiring) 

M0-M3 The 2nd layer metal wiring 

MCG Main control gate line (the 3rd layer metal wiring) 
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-fe^Si*£©«-*i;:te:, SB i ©^faK»oTj£f££*i2: 

y-bmwiM\t, m&.<D±.?!$>mi$.<D&4izmmztitc 
m&<Dz}>bn—)iy—bm<D&*iz, y-MasgsrSi 
&i*-r\zmmi&m2nT^2> z t*w&v\,K 

[0 0 2 3] -ffli^C, ®*a£it*£-t!\ «;EI§T£ 
[0024] ;;t, ^(Diltffl3> Kp-;uy- 

a, p > h u-)\,f- bmmmzfe&mmistitcmmo) 

-^y-hggtffi&W^U-te^WliiJiHSB 1, SB2©P 

> b u-jiy- b t &mm?2>m8.<?>-v-7zi > h a-)i 
y-bmii&^tszttf-vgz. utiee, sws^-s 

[0 0 2 5] COi^, «S!tWi:^^^*S0D«-«(r^^ 

^nfcflisc©^-f >p>i>p— ;i/y-h*gtc«, fs^j 
©IgSc^^E 'J -tr;Ka#* rom 2 ©p > h u—)\,*f- b t 
$f®.Pl<Dm&* * >J ±.)1<d&* (DM l <z>p > h P-;uy 
- h i:^Ji^$nfcSac5ii-^p > h p-;i,y- h 

*i:Stt^nfc^St©^^ >p> h p-;uy- 

;uy- h t ju«)®is> * u ±ji(D&* <Dm 1 ©p > 
k p— ;py— h t^ji^^nfdsaw-y-^p > h p 
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[0 0 2 6] *R®1:£*«*<D«*CttJ&LT 
k*CDlJ-^n>ho-^y-h«g(D€-«ri*. ffi&©E 10 

8§!©-o bx^-r c t an? €r a. 

tO 0 2 7] 4#iC*F? ^.V^mWitVX. t^VJay? 

wj§ 2 <o^irj icjeo fc> ^ u ir;i-3as: 4 t-r -S ^ £: A*Tf 
#•5. co^-&(c«k = 4tc^^n, n>hp-;py 
- h F7-rA*Cte4:*:©;W >n>hD-;i/y- s^*t 
^tU^D-yi'll M2(0^|6]tC4-fe^W 

-r^fe»tf8 tfy ht&o, i*tf>-y-:/n> hp-;uy 
p-jpy- t-SiOtEs$ns. 

[0028] *mw<D-mm-c\t. w&^vzw&v) 20 

m®<D¥y hssntsty b®mmm£&t<ib\zm 

[0029] t> b&mshmtT-fmnmizm&w 
v hmzmshTz^oizLTb^tf, mumvv bm 
mmm&2t>izWiVTib&\<K com^m^y bm^wi 
mt, -'•Do-tzfmi&mv'r-fmikmiz* se— 

[0 0 3 0] ££(£>-fe £ iCtfi't 

#86 s nfc— o ^ x )vmm iztefs.-? -5 r t. afi-c 2 %> . 

^©£x;i^i£K§fi2©tN£jiism&£{ii;*S 

[0 0 3 1] USSGJfcfs/ h««7M«M(ZT»A 

:frbT*S«T#-5. 

[0 0 3 2] ^a©^-r>tf<y hM^eme 

m&wy hmzmzm&m^tz. y-hisisjWRw-fc 

[0033] *^v±jv7 v^m.mz\t. M§2©7Jfat:i 
y-h\z j tn*n&m&M2tirz&®ov-vz. 12 
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-ttfmi&nzTm&ov-- bmmmztiz. 

^^U-feJPT L"f *§*£©§§ 2 ©7j|S]©— SSfc, IS©:© 1 ? 

[0 0 3 4] ffl, Sg2©^F»^H4^^U5S^©^>«f 
tt. SlftlS (O) . &ltm (N) Rtf&flSlg (O) ) A> 

[0 0 3 5] 

[&9!©S!iag©S5J£] £TF, *3g|U©*;!i6©}eSg{;:o^ 
[0 0 3 6] * U -feJHSit) 0 1 tt^JP SH3-¥ig# 

x;n o 2±ty-hK<bK^^bT0ij^ii#u-y-i' h 

> b P — JUy — M O 6 A, 106Bt. Jgl,S82© 
^t'J^ (MONOS^t'JtJW 10 8A, 108 

[0037] 95 1, Sf!2<Z>P> NP-JPy-h 1 0 6 

a, io6Bit >7- ny-M o 4 e>mmmzmj$.2 
n, "7- h*y- M04 ttt^n-ftuMittfciftfcsn 

[0 0 3 8] Sg 1, Sg20D^t USSTl 0 8 A, 108 
B(DS-*«u MONOS0M (^JS) {dfflS-T-S^U ^ 

'j3>cT»*sn*»i, m2<Da>ba-)iy-b 

10 6A, lOSBO-Ot, P|')i;H0 2iffira 

tc. m<tm (o) , «sft:K <n) Rvmitm (o> srs 
g-r^c: fr«u«$ti«. ^*5. mi. si2(OP>hD 

-^y-M06A, 10 6BIJ, ->'Jt-fHa;i:fflI 
[0 0 3 9] ^©J;5fr. lWtytJHOOli, 

^^■ij^hy— h (9§i, ?g2©p> NP-jpy- h i 

06A, 1 0 6 B) SrffiAfcfil, |g2©MONOS^ 
t'JtJH0 8A, 1 0 8 BSf U |g 1 , !§2<Z>MO 
NOS^tUtJH0 8A, 1 0 8 B \ZX — t3(D7- H 
y-M 0 4^ffiHl^. 
[0 0 4 0] ^©fll, !82(DMONOS^ ; EU-feJH 

o 8 a, 108BH tn^nmmn b?v y-y--f h <t 

LTiit^. tSl, f 2CMONOS^tUtJH 0 
8A, 10 8B©&*I1 ONOH0 9l:ttfSh 
^^^-TSdtdtBlttTa&So 121 l&tfE2K^-r<fc'5 
fT^fRl lROt|a2C0fl2©^|6]B) (-r B 1PBS:^ 

^TE^nfcigafcroy-Ky-h 10 4H jpu-y-f 
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[0041] £tz. m i ir^f n > h p-;wy— h i o 
6 A, 106BH JiJ^rffi (B 1 OlKffilZSB&A 1 0 

u-fc;n o ofcT^flsw. ct^T. &m o 6 a, 

1 0 6B*a>hD-;^-h«£fc»T*. 
[ 0 0 4 2] ::t, [i] SB^^^UtJH 0 0 
[ i ] ©3>hD-J^- N8l06Bi, [ i + 1] 
#|(0>^UtJHOO [i+1] CD3>hD-Jl/y- 
h»10 6Ai:l:H «Alf7-Hy-h, n>hD- 
Jl^-K 9 - HSJ: 0 fe±i^S 1 KD^IiTM 10 
Sn5^3>hP^-HSCG [i + l] **» 

[0 0 4 3] PS«)iJH0 2 fete, [ i ] 
•JtJHOO [i] ©MONOS^t'JtJH 0 8 B 
[i + l] fBW^UtJH 00 [i + l] (DM 
ONOS^t'JtJH 0 8 AttftfflSn* [i + l] 
fS^ftll 10 [i + l] »t^tlTMc 

[0044] cnt><D>fm®mi 10 in, [i + 

1] , [i+2] B«ABPa9iJWl:»*Sh*n 
M^*JEWIT, (B l <Dli&®te:8i6&lf! 1 <D^f^ a? 

uir;u i o oicT*«sn*tfy bmt i^xmm-r^o 

«fcoT, ^110 [i], [i +1] , [i +2] & 
ftK^hiBL [i], [ i + 1] , [ i + 2] tt> 

[0045] (^-tu-fe^e^x-^ai^iab) — o 

h 1 0 4i:iOB»m h7>yx^T2 »l, 
£§2<£>n> hn-J^- hi 0 6 A, 10 6 BlZ&Q*- 

n^nn$n^h7>yx^Ti, T3t*Kjjfc» 50 

[0 0 4 6] ^tUWH 0 0(D!ftfP^|ffi^-r^)^ISb 
0 [ i ] , [ i + 1 ] ©*Bf©«tt©«ftfcotiT*T 

mm-?*. 03n yt'jtJHoo [i] 

"MO 4^«S0MONOS^^Ut;H 0 8 B^^> 

[0 0 4 7] ^t'jt;noo [i] tmc 40 

mz$>2>&v- py-M o 4{zm*.& 2. svftEpan 

•fe;W 10 0 [ i ] (£>£<B(!<Z)Z3 > h p-JI,y- h 1 0 6 A 
^3>hP-;l,y-|s«SCG [i] ^bTt 
-A7^fHtE (fl*tf5V) ft^JUbT, MONOS 
^^U-fcJH 0 8Al:ffl3t§ h^>>>X*T lft*-> 
£-££>o ^^EUtJUOO [i] 0*«©D>hP-* 
y- h 1 0 6 BcomfiVCGiUT, K*ttiL«ttV r e 
ad£BJJirr5o 

[0 0 4 8] 9-Hy-M0 4OiH©M 50 
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ONOS/t'JtJH 0 8 BI:t»««t«SftTlift* 
MONOS/^UtJUOSBlCffl^f-SH 

[0 0 4 9] B4I1 ^^'J -feJI/ 100 [ i ] <Z)*fiO(D 

n> h p-;i/y- h 1 0 6 B^cDwmmmt. ^tiia 

otKWShMONOS^t'JtJH 0 8 BfcttST 
§h7>y7^T3(DV-7-HK >IB»C*n*«« 
I d s <hcD|§^£^LT^£o 

[0 0 5 0] B4JC*"ri'5fc, MONOS^t'JtJl/ 

1 0 8 B\znffi&wmt<nT\,*tz\,*m&iz\z, n>hu 
^><h«St i d s ^ffini&^^o :ni:»Lt, mono 

S^^EUir;Ul 0 8 Bfc«»##SISttTl**»*»;: 

a, n> ha- ^y— NmevcG^stib^t^SiEv 

h i gh«jB*ftt>IB9-*aEI d s 1fl9LtithibU\i*. 

[0 0 5 1] f-^Ml^lI3> hD-J|/ 

h 1 0 6 B i:fflP$nstEV r e a d It 2^0 
L#t*ffi^JEV 1 o w, Vh i gh<D&S*WJWE (M 
Atf2. 5V) l:»esnTt>*. 

[0 0 5 2] tot, MONOS^tUtJH 0 8B(I 

t^f a$nt^u«^i:ttil I d srtWu M 

ONOS^^'JtJH 0 8 BK«m*#«SftT^*« 

[0 0 5 3] CeiT, ^-^R^fflUSfcfctfcfy hglB 
L [ i ] (TftittM 110 [ i ] ) OffiVD [ i ] ft 
0VC, liyhtBL [i + l] (TMiillO [i 

+ i] ) cqs^vd [i + i] ft i. 5 vjc^n^nig 

£LT&< e Zv?Z>£, MONOS^^iJtJH 0 8 

Bizmwffimm^nx^u^m^izitmmi d sawi 

Zfttb. ^>ti0h7>v73'Tl, T2^lT, 
IfiVD [i]-tt0V-l. 5V£XftU IfiVD 

[i + i] tel. sv-ovifftno cwcaru 

MONOS^^'JirJH 0 8Bl:t»*JiaSftT^* 
i&l:llt«Ids««Jltn&Ufc6, h7>yX^T 
1, T2*»*>*«T»oTt>, IfiVD [i] teOV 
gfiVD [i + l] (11. 5V<03;*atffcLfc 
<£oT, — **<0fcfs/ hSBL [ i] , [ i + 1 ] CD 

a&ft#!tb-r£;i<hT, ^tutinoo [i] mo 

NOS^tUtM 0 8 BfrZOT—fWl&tiiV&vJffi 

[0 0 5 4] ^t'JtJUOO [i + l] Tfc h 

7>yX^Tl, T2H*>IW5^ b^>>>X^ 
T3CDn> KP-Jl/y- h«&VCGte0 Vi^n, 12 3 
<0 2:3(BL€r^««flEV 1 ow, Vhigh©R*ctD 
«ffiVCG*MS^<0T* ^^UtMOO [i+l] KT 

JtJHOO [i + l] T05 f -*»«ttR3&^ 
■J-fe;noo [i] ^So^-^M^ULlc:*!?*** 

[0 0 5 5] ^^UtJUOO [i] CDfefiOcDMONO 



11 

'jtiHoo [i-i], [ i ] <D&m <Dm&*s ±e 

[0 0 5 6] (^'JirJKO^D^^ B5I1 
^t'Jt* 10 0 [ i ] CO»7- h*y- F 1 0 4<D^M<D 
MONOS^^UtJH 0 8 B(Z)x-^7 p P^^>^ 
fcOV*T»l9i-r*EIT»*. &*5> ^Ot—Z^uV? 

[0 0 5 7] 0 0 3£|p|i;<, ^3>ND- 

^y-h^scc ti] o)«tttt*-/t9-f f«« m 
Atfsv) tsn, *^a>hp-ji/y-h«scG 

[i+2] O«ttli0VtSftT^5. b#U 
Fy-H0 4OtttB, 9-KiWLi:J:D«Atf 
0. 7 7-1. 0VSA£Kft3ft«. ^U-te 
JH0 0 [ i + l ] <o;&ffll<on > h n— h 1 0 8 
B<Z>«ffitt, U-^>hD-;H^-HlSCG [i + 
1] ^bt, B4l:*tttii*tfiVwr i t e 

(#J*_fcf5-6V) l:R«Sft, [i + 1] SBCDTIE 
mm 110 [i+1] (b> SSIBL [ i + 1] ) (DM 
fiVD [i + 1] \$mtt&4. 5-5VI:i^nS 0 

[0 0 5 8] ZL?~?Z>£. ^^EU-feJH 0 0 [i] (Oh 
7>yX^Tl, T2#tnfn*>LT, ^iil 
10 [i] £A)t*T*tt I d s^«ns- IJJT, MON 
OS^U-feJH 0 8B0ONO1S1 0 9 \Z\tt*>* 
W7Ml/^ho> (CHE) *h77^Sn*. c 
5LT> MONOS^ : EUt;H0 8B©yD^7$> 

^i&fftfJMisnT, ^-^^ roj &tz\t ru *t« 

[0 0 5 9] (^tUt^Or-***) H6lt 9- 
H«WLC8KShfc2WtiJtJH0 0 [i], 
[ i + 1 ] Of-*«il:^^TRWt*B-C*5. 
[0060] B6TH &9-Hy-M0 4CD«ft 

1^y^> hU-)V?- h*|S CG [i] , [i + 1] , 
[i+2] KcfcoT, P > h D — )V*f — M 0 6 A, 1 
O6B0tttl4«Atf-5— 6V8« (*10)tH*ffl 

1 1 0 [ i ] , [ i + 1 ] , [ i + 2 ] <D#«ttH P 
S!*x;MH!fci«bV>3^5V («2(OiR£lKlfi) 

[0 0 6 1] JlitSt, SMONOS^t'JtiHO 
8 A, 10 8BOONOH 0 9 IC h y^nTl^fc 

&s (m) icffinisnfcJB 
-*m3k&fjm£tzz>o lt», ±a 
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[0 0 6 2] (^»5Ett#*^E«^fi<0^ft«fi!c) ± 

»o>tut;n o o zm^Tm&'Ztittmft&^m 

mZ&&W<D±tem&\Z-D^T. 0 7 (A) -07 
(E) £#RBLTI&0JT*o 

[0 0 6 3] 0 7 (A) ttl^yy(D^»»tt¥SM*B 
tW©?BK7^hHT*D, 7- PMMA8 2 0 
1 *^jE£*<D*^iJ-fe;U7U>f ®«2 0 0 A, 2 0 
10 0BH 3 2flO-fei7^««2 1 0K*n-t # ft# 

MStlTV**. lf7^»J8tt¥»ftE«*Itl 
TH 3 0t?^M2 1 0**T*. 3 2 

I^i!^^«2 10H B7 (A) fc^-fiSfclfc* 
O^ ; EUWH*«2 0 0A, 2 0 0 B^S2Oj 

isi (ff*rt) BTtnfn»»u&t>oT, &ir**<g 

S^^^W^r^o f-^i^OS/J^fi^t^^®^2 

a? [0 0 6 4J SfiO^tUTKfiaaOOA, 200 
B<D&X\t. 09A«4K*<O I 7— F«WL £: 2 K*0>K 
7h«BL**t5. **»<DJBflBTttl*0> 

h*BLC200MONOS^ ; E'J-bJH 0 8 A, 
10 8Btf»»Sn*fcft, 2K*C0lf y h»BLtt4 
Kb i t COiEfg^S£Sc*T£o 0 7 (A) <D^F»^tt 
*t#EiM«£*0^ i E , J7l/-fi*2 0 OA, 2 
0 0 B&m*?2>rz#). /t'Jft^tlT (4K*CD»7- 
K8WL) x (2K*©tf«;hiBL) X 2 x 2 

aft«Ei*it#t*. &-t>7*mm2 1 ocoiBtss 
50 «tt*^u*fl^Bit*«©i/6 4t*o, (4K* 

©7-K»WL) X (6 4*Olf^h«BL) x2Tt 

[0 0 6 5] 07 (B) tt, 07 (A) lC^-T^»»tt 
¥3H*E«£B<z>— ^o-fe^^ffi«2 l ocoi¥Jffl^^b 

Tl^, 07 (B) IZ^T&OIZ, §t^^I«210 
J4»2<D»WKT»*ian, 1 6 My h©x-*ftU- 
K • 9"f hvJffelZ I /O 0^1/01 5Jf!<0 1 6<BC0* 

£0 2 1 4SWLTW. ft^t'J^Dy^ 2 1 411 
4(9 07 (B) K«T«k3K:, 4k (4 0 9 6) ^(Dy — K 

»wL*«rr«. 

[0 0 6 6] 0 7 (C) fcsRTiifc. 0 7 (B) K« 
t-0©^^U^P7?2 14lt »1©*|R]A^T8 
fi©7-y^Py^ 2 1 2fc#M;£ftTV>*. £<0*7 
-y^D7^2 12(l 0 7 (D) IC^-TJ; o \Z. m 1 
GD^faAKT SMO)^^— )V*fUy{? 2 1 5l:»»Sn 
TV**. #^^-^0^^2 1511 07 (E) Ktk 
fcfca ^> 6 4*<0 I 7- K«WL*Wt5. 

[0 0 6 7] <fcoT, — O0?-^Dy^ 2 1 2 
50 gn*7-HiWL©«» (JEJUBfc'&tf) H 64* 
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x8^t»J^D7^=5 12$i6§, Z(Dfc®, — 
?mi&2 1 Ol:ESft47-H8WL©8R 
tt, 5 1 2. (*) X 8 (5 — ^yD» =4 0 9 6* 

[0 0 6 8] H8H S7 (A) 

KSt*ir^*««0<&iMB**bTV**. @8ll^fX 
A^^EU 7Uy9 2 1 614, 0 9 5 fc, * 

^EU-fcJH 0 0 tM*Wfc«|*.«6 4ffi. fT*fS]ic:0iJx. 
tf4fflE^JLfcfc<Z>T&£o — aCDX^E-Jl/^^r'jyP 

2 1 6K14, Mx.tfSlI^IE8ir^§4* i0 
(Dit^3>hP-Jl/y-h®SCG0-SCG3t, 7 s 
— *<&Affl*«T»* 4*<0fcfy MBL0^BL3 
6 4*07- H»Wl t*»«$nTl^. 
[0 0 6 9] ffi»CDn > h D-Jl/y- h«|S C 

GO, SCG2KI4, ffiSc^IJ (JB0W*fc»4*2?a) O 

ffi^^ : E'J-tr;i'CD$^(Dm2on>hD~;i,y-h i o 

<D&*<Dmi<D^>ha~-)],¥—h 1 0 6 A£**il» 

• SCGl, SCG3l:H «R70 <* 1 3*1 * & 14* 3 it? 

M0 6B(h«»?J (JB2ja*fc»4JB4?(I) (D^IS:^^ 
U-feJKZ>*^<7>»l©Z3>hD— h 1 0 6At# 

[0 0 7 0] W8 fc^TiSfc, ^^t— JV^^EU^Oy 
£ 2 1 6#*l#ftfc:6 4«E5«Sn, 16K*;h©AB 
A*fT3fc*fc. I /O0- I /O 1 5 IZM&Vtc 1 6 
(B07t-JW€U^Py^ 2 1 6#fr2rG]fc:E5Ua*l 

[0 0 7 1] ft^t-JMty^DyJ 2 1 6T14, 3 30 

*2ji<0A«B«iM0K:*a*i«snTu* o ra*fc, 

1 6 *coit > h D — — MSCGl 14^SE«I 
M 1 \Z, 1 6*CD-^yr!> Sn-;uy- h^s CG2&4 
MEiSM 2 tC, 1 6*<D<y-7a>hu—)l5>-bmS 
C G 3 ^lESM 3 l:ftlfn*Iii$tlTV^. 

[0 0 7 2] C0t^^S«O<O3>hD-jI/y-hI 
ftS&T&£> 8I0CG h*7>fA3 0 0-0-3 0 0-7 
»Rtt6ftT^5. CGK7-fA3 0 0- 0/d^^ffi] 
fc38i^*4*<Z)^-<>3>ND— — HKMCGO 0 40 
-MCG 0 3*Rtt6tt, ^tl6tt«A«*3JBO*J» 

1 - 0 ^5tt4#©^>f >3 > h P-JI^y- HIMC G 
10-MCG13^ CG H9-f A* 3 0 0 - 2*614 4 

*<7)>c^ >n> h n— juy— h8MCG2 0-MCG2 
3 -CGK7-fA3 0 0 - 7^e«4*<D^-r >3 

>hO-^y-h»MCG7 0-MCG7 3^ -tn* 

[0 0 7 3] CGF9-f/t3 0 0-0*659* 

ftlCMtf-S 4#CT)^-f >3 > h P — )Mf— hSMCGO 50 
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0-MCG0 3te, m 8 fca^T ± 5l:7-y^P7^0 
©««l:I^T2tft^5. fit, 7-y^P^^O 
^7©#/rl:ilSn&8#, ^6 4*(Z)^J|E«gM0 
14, ^-f >3> hn— jl/^-MUMCGO OtC*ffl»» 

> hP-;Py- hSMCG 0 1 \Z, 64*<7)^JSE^M 
214;*<Y >a> SP-Jl/^-bSSMCGO 2K, 6 4* 
O^IESM 3 I4j*-f >3 > NP-Jl^- MUM C G 0 

[0 0 7 4] IftftnH CGH7^A3 0 0-0*6 

m^mz-mxs%>4*<o* / <( >n> h n -^y- hsmc 

G00-MCG03H 0 8l:^t £ 5 IC ^-;x:/P y 

^ o ftcEfi^n^^^ u i , m2<Dzi>h 
a—jvY— mo6a, 106B \z<D&n&&mi&vjm 

-v. ffi(D7-yyu 7 ^ i - 7i:tt««SnT^&^. 
[0 0 7 5] H8T«tl8SnT^-5^ CG 

K^-TA3 0 0 - 1 J4^-^^P-/i7 1 CGH^-f 

A3 0 0 - 2 &4^ — V^Uy ? 2 - C G H ^-f A* 3 

oo-6 14^->>:/d t*nfn««snT^ 

[0 0 7 6] B8Tt4$6kl, CGK7^M3 0 0-7 

[0 0 7 7] SI 0*4> fflB0^5t^^S«0tt^ 

fi«ld:«7-HlWL^ffl$ns^ *<>n>h 
P-;l^- hSMCGW^^>h'7 hSMBL^n 
ftiMlttttenTi/^c #l:il 0TH 

oo-ot, t?^ l« i i:»et« H 7^no-ot 

fc^CGh^-f/^Ol-Oi^^n, CGF^-fA 

tt-te ^ * ftam \zmt L TS W- 6 ttT V > £ 0 
[ 0 0 7 8] «*tf*****o twfciistfn 

tf, Xt-JMi'J^Dy* 2 1 6«l:BKnt«» 
(Dit^P>hP-;^-hSSCGO«^^r>D>NP 

hiMCG o o cftiffiK^nti^o £<z>* 

^>P>hP-;py- hSMCG 0 0* 6**^3 > h 
P-;i/y-h»SCG0^M^*»ES^*[Ct4, h 
EBttE«SnTV>&V>. 
[0 0 7 9] nflE£. X^E— ;i/^^EU^P-v^ 2 16S 
fcEHSft&fcftOfcfy hiBL 0 (T*G«&JI) tt, & 
«E«T?***-f >fcfu/ mMBL0l:ftl»«SnT 
V^p hSMBL 0^6*h!y HBL 

0fcS**«»ifcH>fc*>, y-ha»>4E«*nT^a 

[0 0 8 0] (Hr-fEKH) C^T, *HJB»»<D^»» 
ov>t, R)6$n§3>hp-;i/y-hficG, tf h 

• BL»y9-K«WL©Mtt6, TEO*lK« 



To 
[0 0 8 1] 
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1. 8V 
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i. ev 




5V 
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1V 


5V 


5V 


OV 


OV 


OV 


OVorlV 



[0 0 8 2] *1K8HTi x-^«*«P»Ctt«Atf-fe 

0 9 6*O7-H«WLi:lil. 8V«$n§o ^ 
&, CGK7^A , 3 0 0- 0-3 0 0- 7l:i^T3 2 
*<0£T<0,?W >a> hD-;^- hSMCGO 0 ~M 
CG03, MCG10-MCG1 3, -MCG7 0-M 

cg73i:si (Dm&mmmft <« *«- 5 v> ##*s 

a>hn-*y-M 0 6 A, 10 6BC, -glTl 

ft (flAtfsv) #«»sns#, *<&««#ttfcov> 

[0 0 8 3] £<D££\ #a*?T»*«Atfiri7^«« 
ITU 4 0 9 6*fl!)i7-K«WLl:i. 8V«U 

[0 0 8 4] ^Dy75>y»ff«^TR»t 
OflDMONOS/fJ-tJUCT, 16t'7 hH&SK-r— 

*o«©i«t;n:*«sftfc^fn* i K« 

WLl: 1 V#(W»Sn, tt<D4 0 9 5*O7-K»WL 

ny^OKEBStifc, ftl/O0-l/Oi5i:»j6 
"TS 1 6<@CD>^EUyo^^ 2 1 4\Z&^X. M50C 
G [i] , CG [i + l] l:fiat5 2*03>hD- 

Grt^ilZfUyZ 2 1 4 tCiS^T, H5 0tf^h«BL 
[i + l] fc«at5 1*©eyh«BL]C5VS:ttlS 

U ffiCQlf ^ SiBBLteO v^ift^-r^o uni:«to, 
■fei^««0 F^CD^ — zs?Uy9 0 KiEBSftfe**^ 
■J 7ayi? 2 1 4^S-^MONOS j^U-feJMr 

[0 0 8 5] ZL<D£Z. ^1\Zt^T^O\Z. MftZflfz 

■feJPfcfcHTtt, "7- K»WLIJ0Vi:R«SnS^ 
3 > h hi&CG&cXlf ^ KJBB L icteric 5 

v©»«ft**aiiraan*. 



[0 0 8 6] 3E1 J^TJ^tC #a*®-fe** 

10 - hiCGS^t f 7 h«B Lfctt#lC0 vaiepiwsn 

#a**;w;:£-r*;i£a*fctr>. ^<Dni:^ a**n 

y£ 1 - 7 fcE«Snfc*a«i:;Vfc^^Tt)WI«T* 

So 

[0 0 8 7] ajRanfc-fed7^««orto^-^^o^ 
* o fcE«snfc#aK*^fcttM«tt3^wiiiisnTL/ 

[0 0 8 8] (JtfKffl 1 <B«9I) Blllt JtttM 1 CD 

o, i, *^tb««iT 

50 tt, CGK7^/U 0 0, 4 0 ltt-fe2^««0, 1 fc 
*n*ft»«UTWJ6ntl:, Mir^fg^O, 1 \Z 

[0 0 8 9] H 1 1 KSTJ:?^ 1z^*f»* 

0fc»*UT«*iy-M*«4 0 2*, ±99mmiiz 

So Miy-H*4 0 2, 4 0 3l:Ei$n/tNlM 
OSh7>^7^»H I««f«CGS0, CGS1 
©WftfcBtJt^T,, CGF7^f/U 0 0, 40 1*6« 

$s$n^ifi^ir^^Mo, i fcft»r*^5**a 
o 3 cEtsnftttoNiiMos b5>i?x*mtt* a 

S?«*RBLS0, BLSl(Z)tttl:a^T, ir^* 

So 

[0 0 9 0] 0 1 1 fc^-TJt«« 1 ©3F»»tt¥«M«B 

^$n§3>hDH^-h®CG, lf-/HRBL, "7 
— K«WL&tfa*?«*HRCGS f BLSO§ifi^ 
TffiOS2 K^To 
50 [0 0 9 1] 
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[0 0 9 2] ^2 1:^9(1, ttstt«lK*^Tt>* 
K«T***«, Cft6»4««y-h««4 0 2, 4 0 3 
«40 2, 4 0 SsWWELfcttntf, WJSnfc-fe** 

[0 0 9 3] JtlMfllTtt, iBOiitt?^;**-:/ 

[0 0 9 4] S &KJt««lTtt, SS?y-h®«4 0 
2, 4 0 3lCNaMOSh7>^^4«It*^ * 
ZLT?nm&T&*k*rZ>tz!b. CGH^/UOO, 4 0 
1 »6BMMftI 1 ©iB*ffl»«ttfc«JEE»T»cr> 

L£?0 

[0 0 9 5] ±3*bfc*58WOjOfc»tiT>4, 5r^** 

[0 0 9 6] (Jtttffl 2) 115 ttJt«« 2 0M4^ 

^^fi«0(O3>hD-j|,y- hB»8Htl/TCGK7 
-f/t3 0 0O*#RO6ftt^. CCOCG K5-fA*3 

o o fr$mJ5\ftizmzfz>4*<D*'i>zi>hu--)],y-- 

MMCG0^MCG3*Wt6*l, Ctt6tt0I*«JB 
3)l(D^KE«»lckO»JBjc*nT^S. flT, ^ — 
7Uyi? 0-7C0S-/?^gBfi$nfc8*, fh64*(0^ 4? 

^ >f >□ > h □ - HIM c G 0 1: 

#a*«S*lT^*. 6 4*0D&JgE*SM 1 

^On>hD-;i/y-h8MCGi{:, 6 4*o&K 
ESM2(^-f >3>hD-jI/y-h«MCG2l:, 6 
4#CD£KE«SM 3 tt*-f >Z2 > h O — )V*f — KSMC 

g 3 \z*ti^n#m&&i a *it v> * . 

[0 0 9 7] 0 15 \Z^-rttt&M2 iCfitiTfe, "fe^^ 
®^0^{Cx-^^7 p D^^^>^^||JigLT^^^ 



2T«iri7^««0CDVi*rn^<D^qEU-fe;UtCOliT? 

o rt^TO^^E u ±)wzmwtifi*f l < enftns n 

So 

[o o 9 8] itiStfl etc, X>a>hD-Jl/ 
N^MCG0—MCG3CD&^tt>C*bT, "y — V? 

k ^ ^Hifn^-oo ^ — y d ^ ^ ^ ;* ^ y 
[0099] *ttt3it«*sw^^>3>i — 

-71^— h«**0*«ttfc5te«"5-**-Cfcfl"r'B«FllB 

[0 10 0] HI 0 fc*-r*K«©*lfi«JBfc45 

feoJ^Tfe^o c©i^l:lt, IjRSnfcti?^ 

[0 10 1] (lf7^t'J«) [II 1 2te\ ±» 

yOy^raSc H12l:6tiT, uOICfy^S 

0 0 tCl4, £7 U-f 7a y & 5 0 2 'RZfftT 7u y 
Z 5 0 4d^RW6tlTV^*. ££>;fcfr<D7W ^07^ 
5 0 2, 5 0 4<Z>#*fcL 07 \ZTffi9il,fZ**:V±)l 

[0102] :0£^71/^f^D>^5O2, 504 
(DmiZfc. CGf3-^5 0 6, X^'Jfa-ys 0 
8, WL K^-TA* (£) 5 1 0, WL K^-f A 0&) 5 

1 2^Y-cn-y5 1 4*ne«-sftTn*. 

[0 1 0 3] Sfi(D^iUyD7^ 5 0 2, 5 0 41: 
t>X7>y/BLH7^n5 16, 5 18m 
*n»*SnTU«. rco-fe>X7>7 p /BL H^-fA 
5 16, 5 1 8C0l,^n^— ^TtCjtUT, 16tf-/h<£ 
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OWAB^fflf 5 2 2 £:frLTAtH*j£n£>o 
[0 10 4] 10^7^5 0 0 1:1^^^ 3T>HSB 

f 5 3 o«^UTA»ana*«'f*-y;u«*icSt? 

y h«BLft£lCftttSn«#a«ttay*ig[£ABB5 
3 4l:tM$n-5, 

[0 10 5] 7KI/Xif 6 4 0S*LT»«* i0 

6AAS"n3i7HUXifADR [0-2 0] tdgt?^ 
T, 7 H UX/ty 7 7 5 4 2 M W7 K U^OT A 0 
-20 ^SSSnS, COftSKT K UXft-^A 0-20 
<DJ£B*TE<0* 3 tC^-To 

[0 10 6] 

[«3] 



TKUX 






A[20:15] 




Choose 1 of 64 


A[14:12] 


n 


Choose 1 of 8 


A[11:03 


9t 


Choose 1 of 4096 



[0 10 7] m3lZ7fk?&o\z, j*j§BT KUAI§©± 
fi6t'7hA [2 0: 15] tt, 0 7 (A) K^TI?^ 

7 K UXfi^-CO^ffi 3 t'^hA [14: 12] 14* 0 9 
C^t-^WX^HM^U 7d 7 ^ 2 1 60^*^8 

KI/AS^cOTfi 12t f 7hA [11:0] H 409 

[0 10 8] 0 13H 0 1 2CiTS^€'J^D7^ 
5 0 2(OBI**L/T^«, CO/€UyP7^502 
14, 0 7 (A) <hH«fc 3 2»SdSnfcir^^««0 - 
3 1$tU t^^S«0-3 1<£>;&*K:*40 7 (B) 

[0 10 9] 0 1311^^1:, 3 2«roir4^^«* 
CDS— Oi:Ml/TCG K7<A3 0 0-33 1 #Rtt 

snt^*. -t^^fn*ot*t«:-r*cG K^/t3 o 

0*4, 0 8 K^Lfc&o<hl^i;-ec&D> 40 
o - 8^€>jBS^-fe^^m^ort(D#^^u-fe;utcn> h 

H9-f/t3 01-331 fcH«<D«MB*=rr*. 
[0 110] 8 131:*^ 3 2fi<Z>-te2^««0 - 
3 l©#-OC»*bT, ^It^yhSeiS^^ 
F7<A , 3 4 0 - 0-3 4 0 -3 1 #KttSnT 
■)i^H7^fA , 3 4 0-0H -tr^^^Ol^cD 
«AtfPa«JiJW:JB2©«jSBMtt«ft*l/T, m 

7< /t 340-1-340-31 6R«0)ttl«lTf 5(7 
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[0 111] H13l:*^T, 3 2<SOir^^®^0 - 
3 1 <D#— OlCfcbSOT, t^^r3-y3 5 0-0- 
3 5 0 - 3 lOfimttZtlX^Zo J t22'r°=i-?3 5 0 
- 0 tt, rtSB7 HUXfif©±tt6 KyhA [20:1 
5] CTSrtSn^Bf Srn - KtS. ^IT, -tr^ 
^0*«a*5StlfclRJC»4, t^^r3-H3 5 0 - 0^ 
CGF7<A3 0 0, ^i;!/K7^f A3 4 0- 0 SfBift 

[0 1 1 2] 0 1 3 KfiHT, 3 2ffl<0-fe£^««O - 
3 1 <D&-—D\Ztt&lsT, Y/U0S3 6O-O-3 6 
0-31i:, -fe*^8*?EIK3 7 0 -0-3 7 0 - 3 1 
^SttenTl^o Y/1X(eJS&3 6 0 - 0-3 6 0 - 3 
1 tt, 0 12 C^TYr3-^5 1 4^6<DM^ICS^ 
HT, 1 6flO# I /OlCftK* fttty h«B L 0 - 
3(0-*«n. -fe^StR[Ej8&3 7 0- 0-3 7 
0-3U1 #J&-T£-fe^^3--^3 6 0 - 0 — 3 6 
0-3 1**6 (DMUim^ SEC0-SEC3 1 Kg^V> 
T» 0 1 2fC^*r-fe>Xy>7 p /BL K^-fA5 1 6 <h 

[0 113] ^43, *SBW»4±«Lfc**S<0»BK:l»S 

[0 114] WRtt^t'J*? 1 0 8 A, 1 

0 8BO*®l:o^TH MONOS«igl;K^$n§ 
fc<Z>-et4fc^« lOO9-Ky-H04t»l l JB2 
<£>3> ho-^y-hl 0 6 A, 10 6Bfc<fcl!K 2® 

[0115] &/t. ±m<Dmmm^\^ ±?*m&<D 

«Atfl6»*ll:tnH i*cd3>np-;!/ 
y-h«^»§l (y-K«F» {4£«E>lCM£<7)T, 

[0116] suit 0 8fc^-rA : e-;u^^uyD 

7^21 6 tC#T£E*ICO£^0«£^LT^£o 014 
T*4, CGh*7<A3OO-O^e)0/^>3>hD- 
;i/y-h«MCG00-MCG03H i8^cfc^l:7 
-^D7^ OftO^T^X^— ;i/^D^^0 - 7-fc» 
^n§0^<, 7-y^P7^0-7W&X^ 
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21 

yPy^0l:O*»«Snt^5. CGK7^fA*3 0 0 

i:©*»«Snt^*. CGK7<A3 0 0-7H ^ 
— ^DyJ 0^7©#^-J|/yDy? 7 

[0117101 4fc«T»«*«T*oTfc. R8£ 
[0ffi?>fgm&I£0J§] 

[0 l ] *98^o— %jKo»Sk:fll«7«l»tt¥«#e i0 
[13 2] Hl£*T*^Uiz;i/0»ffiIIIBHT»<5. 

[is 3 ] hi Ksr^aiatt^wfttBit^B-co^-^ 

[H4] 0 1 {CtfT^^E U -tr;i/7?con > h u—)]/*f— V 
ejEVCG£7-*- Kuomat I d s itDH^^^'r 

[0 51 ■ 1 KSr^ffWttWIWEltJIB-CO^-^ 

[0 6] 0 1 «C«T^»»tt¥»flcE«*« , r ©^-^ 

[0 7] 0 7 (A) ItB 1 (C«t7W»tt¥»«EI8 
■4*(D¥IK79hH, 07 (B) te07 (A) * 

— *0<D±? ?m*£.<D¥ffim. 0 7 (C) IJB7 (B) 
tO-OO^^UyP^^COflli, 07 (D) IJB7 

(C) t(D-^a)7-yyP^^0?Ii, 07 (E) 

te0 7 (D) t©-o©xt-;^n7^o)TffiHT» 
[0 8] 0 7 (B) KST— ^0>ir**««<0*»<0* 50 

[0 9] 0 8 C^tX^HM^E U y o 7 ^ (DM^^ 
-riHJS&0T&£o 

[0io] mv&o±?*mm<DMm*7r;T®&m-c& 
[0ii]0io fc*rr*jfc«M i <7>«/S£7r-r[HiB-e 
[0i2] l^y^flsstifcWRtt^flcaaitwo 

[0 13] HI 2 ^Tfe^^EU^Py^^BJBS^-r 

[0 14] — OOir^^ffi«f*}(^X^:-;i/^^EU>^D-/ 

fcfcOWKREHT?**. 

[0 15] 0 8&^0 1 4£ttS6K:»&*e*iUfc 
JttfeM 2 a>***K«r *an&©*KKWH-c**. 
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ioo ^^eu-fc* 

10 2 PM^jiJU 
104 "7— K^-h 

106 A, 106B 3>hn-;uy-h (SI) 

10 8A, 10 8B T*»tt^t'J*f (MONOS 

1 0 9 ONOI 

1 1 o ^mmm (tr* h«) 

2 0 OA, 2 0 0B *^UirJl/7U-r«« 
20 1 

210 -t??m® 

2 1 2 7-y^D7^ 

2 14 ^^gyoy^ 

2 1 5 X^E-J^D'^ 

2 16 X^M^E'J^P^^ 

300-0-331-7 cg d>fd- h) 

340-0-340-3 1 Ui^K^'fA (iB*Jfl fcf 

350-0 — 350-3 1 ir^^K^-TA 

360-0 — 360-3 1 Y/tXHB 

370-0 — 370-3 1 -fc^MREIB 

4 0 0, 4 0 1 CG (3>hD-M-h) K7^fA 

4 0 2, 40 3 
500 ICf7^ 

5 0 2, 5 0 4 7H?ny* 
50 6 CGf3-^ 

5 0 8 X^'Jf3-y 

5 10, 5 12 WL C7-H*) H^A 

5 14 Yfzi — y 

5 16, 5 18 t>X7>y/BLH7^A 

5 2 0 9 s — h^77r 

5 2 2 Aft*^ 

5 3 0 37>Fff 

5 3 2 mini?? jr BIB 

5 3 4 mftfe^lHlSS 

5 4 0 7H l/X®f 

54 2 7HI/XA777 

WL »7-K«l 

BL fcfy hm nFMMM) 

MB L ^>Ky« 
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